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The University of Hertfordshire Faculty of Art and Design has a well established Modelmaking/Model 
Design programme, and a successful Product Design degree. In recent years, alongside these, the 
Faculty has developed a curriculum area based in CAD type 3-D design software and a facility which 
includes Rapid Prototyping, 3-D printing, and CAM equipment. That curriculum area includes 
undergraduate and taught post-graduate provision and the development of this area has been 
welcomed by industry partners. 
The presence of this kind of equipment, facility and knowledge in the Art School environment 
presents opportunities for areas of practice and discipline traditions that may not have come across 
them in the ordinary course of things. It also provides a centre of interest in considering the impact of 
new/emergent technologies on practices, traditions, and the role of the designer, craftsperson and 
artist. This paper takes a broad view of some of the issues involved in this, and has three main 
topics: - 
An account of how the specialist 3-D design and 3-D printing facilities are being opened up to other 
discipline areas through a staff development project. This includes staff from Fine Art disciplines, 
Applied Arts (jewellery), and Graphic Design and Illustration. This will be illustrated by examples of 3-
D printed objects produced during a staff development activity to promote the facility and widen 
access to the broader curriculum. 
A reflection on the ways in which the further development and deployment of 3-D printing 
technologies (sintering and multi-material systems) may reframe the inter-relationships of consumer-
object-designer, and may introduce the notion of bespoke manufacture. This re-defines what a 
designer does and their role in the development of a consumer object, and also re-defines the role of 
the consumer from a relatively passive purchaser selecting from a range of predefined objects, to a 
relatively active customer contributing to the particularities of the object as instance rather than as 
mass production. This is illustrated by a case study in which 'consumers' were invited to design/
define an object, and 3-D printed objects of their outcomes. 
Figure 1 
A discussion of the ways in which digital technologies reframe the concept of craft skills and the craft 
object. This follows on from the discussion by Malcolm McCullough in Abstracting Craft, and reflects 
on the process of a traditional craft worker, a ceramicist and model maker, identifying with hand skills 
and material process, who develops process skills and understandings in CAD/CAM and recognises 
the essential similarities of practice in the physical and digital domains. 
continue... / view as pdf
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The following paper is a joint submission in which the issues outlined in the abstract are investigated through 
a practical engagement & a series of practical case studies. The first case study looks at issues relating to the 
potential of reframing the inter-relationships of consumer-object-designer, plus a project that extends and 
examines this issues through a practical desi8gn based study. In the second, issues relating to how specialist 
3-D design and 3-D printing facilities are being opened up to other discipline areas. Both offer a theoretical 
and a practical examination of these issues. 
Case Study (1): How has CAD reframed the design process(es)?     
"Traditionally designers go away with the brief and work it out, getting something good by carrying on 
drawing. Designers use computers as a shortcut. It is a way to come out with half-baked ideas. Even good 
results come too quickly and you don't get the same pleasure at reaching a solution.....feelings often aren't 
there". 
(Georgina Unwin, Graphics World 1991)   
This quote records an opinion of a graphic designer employed by Saatchi & Saatchi during the 1980s. 
Whilst this quotation refers directly to the impact of computers within the Graphic Design industry, the feelings 
contained within the text embody those of many people who at some stage in their life have faced change 
brought about by the introduction of a new technology to their own individual practice and so sets a general 
tone for the discussion. 
The work of Malcolm McCullough ('Abstracting Craft The Practiced Digital Hand') is particularly pertinent to 
this discussion. He expresses a general view of that there is little differentiation between the traditional and 
digital tool. 
This work has proven to be a significant text and influence on the author who has been a key adopter of new 
technology and has adopted the 'digital' fully within his own design practice. Ironically to some extent not fully 
appreciating the many issues involved within this integration of the contemporary with traditional practice.   
The author recognises that whilst the term CAD is fully integrated within the design profession, many 
accepted and differing definitions exist. However there is commonality within these varying practices, e.g. 
product designers, draughtsman and engineers all require 2d drawings of some format thus turn to a drafting 
system to produce them. 
A major and significant issue within the debate is the impact of new technology when it becomes easily & 
readily available; an impact that itself redefined and evolved through 'adoption'. In order to fully contextualise 
these issues some historical background will be discussed simply to place these feelings within the historical 
context. 
Throughout history the application of technology to commercial activities has resulted in social and cultural 
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change, often change which at the time is unwanted. The strong association between design and technology 
and the dependence of society on this technological base are features of our contemporary age, however 
they originate much earlier. 
The quote by Georgina Unwin, offers an opinion that seems to have been attached virtually to every 
technological advance from the building of the Dome at Florence to the present day. It was a historical 
tendency that craft traditions gave way to the long process of the separation of the hand and brain. When the 
limits of traditional knowledge had been reached the Master Masons looked to Filippo Brunelleschi to solve 
the problem with a combination mathematics and geometry, who built the dome according to these 'designs'. 
Whilst the author offers no specific evidence to support this claim, anecdotal evidence allied to the general 
historical debate would support this claim. 
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In the Eighteenth Century and the onset of the Industrial Revolution, the forces of mass production and 
consumption heightened this division. Mechanisation of processes reduced the skills of some artisans 
(craftsmen), often with the resultant unemployment of many. A view at this time was that mechanisation led to 
a loss of aesthetic standards in objects aimed at the mass markets. 
Two early proponents of this view were John Ruskin and Henry Cole; Ruskin called for a return to 
craftsmanship and aesthetics of nature, while Cole advocated the marriage of art to industry. On the surface 
there seems to be only a tenuous connection and limited significance between the fears of the craftsmen in 
the eighteenth century and those of the contemporary designer, however they are do exist. The fear of 
change often hides or clouds the opportunity that new technology can bring about. Change of practice offers 
new opportunity. 
Stephen Bayley to some extent offers a historical context for this debate in his book Commerce and Culture: 
"Certainly the first generation of machines usurped the craftsman's role in shaping objects, but they also 
augmented his ability to realise new ideas". 
A contemporary viewpoint is offered by Mike Ayre in his article 'The Integration Game' (Design Magazine 
1994) in which he firmly believes in the integration of old with new technologies and the challenge this poses 
to designers: 
"The real challenge of new technology is to combine it with conventional methods, creating new working 
practices which make the best use of both". 
The term CAD has been largely accepted and is used widely within many design and engineering professions 
to define particular aspects of their practice. It is perhaps then ironic that the term has different meanings for 
different sectors. Moreover, these meanings have changed and evolved over time, reflecting advances in 
technology and the impact of this (developing) technology within these varying practices. 
CAD is very much determined by the available technology of the day. Initially CAD referred to computer 
'assisted' design (drawing) and initially was aimed to improve the draughtman's drawing board. The 2d 
drafting function reflected the available processing power and peripherals developed at that time and resulted 
from the work of Ivan Sutherland at MIT and the production of the Sketchpad (1963). 
But it is within the work of William DiFazio (TechnoScience and the Labor Process) in which he unpicks 
'computer aided design and the decentering of skill' were the initial significance of this new technology can be 
seen. He and colleague Stanley Aronowitz observed a fundamental change of practice when comparing 
traditional working methods to that of those who had adopted this new technology: the act of drawing had 
become secondary to the act of thinking. 
The computer had enabled the user to focus on the "knowledge component" rather than the "physical skill of 
drawing" . Thus in some way achieving the 'transcended' approach to working with digital technology that 
McCullough refers to when discussing 'tools and medium.'
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The next stage of CAD's development evolved via a process of redefinition; with the term 'aided' being 
replacing to 'assisted' and was a consequence of the introduction of early 3d modelling software. 
The factor of time should not be dismissed as insignificant. The availability of new more powerful machines 
and software for this first opened up new possibilities to a product designer's practice, previously not 
available within the 3d world, but only within the 2d.
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The 1980s saw the birth of the graphic design industry and is regarded by many as a very creative and 
innovative age, particularly when considering the challenging work of that industry (Neville Brody's work 
exploring and challenging typography in The Face etc...).   The introduction of Desktop Publishing software 
(DTP) enabled the designer to take control of the whole process of laying type and imagery (thus the design) 
on screen. The 'knowledge' and skills of the typesetter built up over many years was replaced with a digital 
medium and recreated within software like QuarkXpress and Pagemaker. No longer was the designer reliant 
on the typesetter at the printing plant, the designer now had the control. As a consequence their practice had 
evolved and been extended, but with this extension came new responsibility. 
"What product designers need from a CAD program is the ability to model as intuitively as possible in 2d and 
3d from the very beginning of a project..." 
(Sutherland Lyall, Design Week 14 Sep 1994) 
The acceptance of new technology within the traditional design practices of product designers was always 
going to potentially cause conflict. The software of today (let alone in the 1990s) does not fully offer that 
facility and so the reluctance remains amongst designers to adopt and change practices. Product designers 
are not unique they are simply workers who have developed a set of practices and like many of their peers 
are not entirely open to change. Mike Ayre writing for the Design Magazine (April 1994) unpicked this point 
and highlighted the benefits of "integration". 
  "...real benefits of new computer based technology for product designers lies within its integration within 
conventional techniques". 
He (Ayre) argues that if anything the opposite is true, in fact it is simply the use of the term CAD that sets it 
apart from conventional methods. Rather he (Ayre) uses the term "computer based technology", which now 
we can understand includes both 'cad' related software but also utilises the benefits of this data when linked 
to CNC, Rapid Prototyping systems or advanced digital manufacturing systems. 
A point endorsed by Sutherland Lyall three years later, when he talks of the need of a product designer to 
output: 
"...their files to some kind of   physical modelling". 
The accuracy and use of this term CAD is debatable. The term often results in a perception from many new 
users that by the software is easy to use and by using this new technology their individual design work will be 
improved as a result of using a computer. As McCullough states:
"To make matters worse, there persists a perception that anyone properly instructed can operate a 
computer...." 
Pointedly he reminds us that we should view the computer as tool and that the tool "extends your powers" but 
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also more importantly, that it requires "practice".   The use of the word   'tool' could be considered a limiting 
factor within achieving a full integration of technology to 3d practice. Proponents of full integration of 
technology with traditional practice, often in reality opt for a 'middle-of-the-road stance' (McCullough). A 
feeling of uneasiness can develop and this can encourage a perceived lack of control in relation to the tool, 
within the full adoption of new practice. 
"A tool is for serving intent, whereas a medium might create intent...A tool does only what you tell it to do, it is 
never out of control".
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Perhaps it could be argued that we have achieved the next stage of the evolutionary cycle of CAD and as 
such we have entered a stage of 'augmented' practice. Importantly this is the most significant development 
within the product design profession and the individual's design practice. 
Augmented dictates and encourages a higher level of practice and results directly from a change of 
perception in terms of use of the software and attitude. Importantly if this change is to be achieved fully then 
the individual's practice will evolve symbiotically with technology.   Augmentation is only achieved through 
evolution of practice over time and a higher degree of refinement acceptance (integration) of the digital tool. 
To the extent that tool is fully integrated into the act of doing, in a sense it becomes invisible. 
When an individual's practice is refined to this extent, there exists an invisibility of the tool and how it is 
working. No longer is the individual conscious of the need to manipulate or direct the tool. As McCullough 
discusses in his chapter relating to Tools and Medium 
"In many refined practices, the perception of a medium surpasses any perception of the tool. If a medium is a 
realm of possibilities for a set of tools, then any immediate awareness of the tools may become subsidiary to 
more abstract awareness of the medium" 
Within the product design profession we have seen CAD evolve from through many stages determined by the 
available technology. In the early years (late 1980s) we saw it offer benefits (accuracy, reliability) as an 
'assistant', in which the technology speeded up many repetitive drawing processes (2d drafting). 
The next stage of refinement sees the designer come to regard the digital tools as simply an addition to their 
toolbox and in some cases, they are successful in achieving some levels of   'invisibility' with the tools in 
relation to their practice ('aided'). Some higher levels of practice are mimicked and extended, witnessed 
through the early 3d modelling software in which virtual models can be built and evaluated on screen. 
Next we see the evolution and achievement of a higher awareness of the 'medium' and one in which the 
technology begins to 'augment' practice. Importantly, linked to this is the technology component of the 
embedded knowledge contained within the software itself. The medium of the computer brings with it a body 
and breadth of knowledge previously only available through experience. Examples of this are simulation and 
testing of materials and function, available through Finite Element Analysis programmes, through advanced 
Rapid Prototyping systems and flexible manufacturing approaches. 
The overall change of acceptance is based on refinement of the tool but fundamentally this is determined and 
driven by time. The economics of this debate should not be disregarded, easily & readily available technology 
at an affordable cost is fundamental in achieving augmented practice. 
Case Study (1) Practical: the Project 
The issues and thoughts contained within the above paper seemed more than appropriate to be examined 
within a short project. Projecting technology advances forward the author decided to think the unthinkable 
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and propose a question that links technological advances with those of a more aware consumer: 
" In an increasingly consumer informed and technology driven market place, why shouldn't consumers design 
their own products? 
This case study offers non-designers and largely computer limited (in terms of 3d software) users an 
experience of a design process and has enabled them to 'design' their own product ideas both visually but 
more importantly as a 3d object. 
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In addition a vision was proposed:- 
Rapid Prototyping centers available in all major retail units. Consumers choose from a range of options/styles 
which are pre-designed & compatible. With the ongoing rapidity of software & technology, the availability of 
such a device may not be so far off - can the status of the product designer remain intact?
Fig 1 Image mock-up showing a possible interface identifying a series of modifiable regions of a base 
product. 
Composite image based on Meta Creations Poser 3 interface. 
The users were invited to take up the opportunity to 'design and create their own consumer product' via 
informal emails and discussions introducing the project to colleagues and friends alike. In the main, the user 
group was to be kept relatively small and was intended to reflect the wider consumer found on the high street 
- as such male and females of varying age ranges were sought, together with people who worked within a 
wide range of career areas. 
In essence the 'typical' consumer on the high street, however their agreement to take part within the project 
perhaps suggests they have a higher interest within technology and perhaps this sets them 'above' from their 
peers. The users were given an overview of the tools needed to redesign the pro-CDRS base model. The 
success of their designs and the level of sophistication they achieved within their products is testament to an 
increasingly informed and visually aware consumer.
Fig 2 pro/CDRS base model
The project essentially asked whether the consumer was capable of making design decisions in relation to 
the products they have in their home. More importantly it linked the exposure to design and designers through 
the media to a devaluation of their role. Very much akin to the impact of dtp software on the graphic design 
industry. 
The initial question asked why shouldn't consumers 'design' their own products? After all they are examples 
of consumers already doing this through customisable mobile phones (clip on covers through to sentimental 
images printed on casings) and alongside this basic design ability there seems a need or desire from the 
consumer for bespoke products in the form of clothing available to the 'average' consumer (via 3d scanning 
systems and flexible manufacturing systems). The simply answer is, if the technology allows, why not? 
Fig 3 Examples of user designed models (3/4 views only) 
This project has demonstrated that in some consumers are both interested in and capable of designing a 
product, within a controlled design process. The task that these users faced (using complex software to 
manipulate 3d geometry) was potentially more complex and difficult that they would find in a real life RP unit, 
if one was available. Their involvement, whilst a small sample group of consumers demonstrated a real 
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interest from real consumers. The advancement of technology seems continuous. The research undertaken 
within the area of Rapid Prototyping and flexible manufacturing proposes that within a relatively short period 
of time, the vision of RP centers within retail units could be realized. 
The technology industries have little conscience, they are innovation led and as such they do not stop to 
consider the implications that their advancements could bring. Thus the question of the product designer's 
status remaining is an important one to consider. 
The development and introduction of the proposed RP Centre could bring about the initial demise of the 
product designer. In certain ways the product design industry has been reluctant to adopt new technologies, 
whether it was the perceived threat of an erosion of practice or the substantial initial investment costs needed 
to produce 3d models, is unclear. The findings of this project could be offered and interpreted in two ways: as 
a warning to the design industry, or as an opportunity. 
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The preparedness of the product designer to adopt new practices and augment their traditional skills and 
knowledge with those of the digital world is an interesting question. In order for the above proposal to be 
realised i.e. the industrial stylist to be reborn, requires the designer to either develop the fundamental digital 
themselves or rely on others to work with (or for) them. This raises an interesting question. 
The product designer needs the 'digital' designer, but does the digital designer need the product designer? 
In essence this project has demonstrated that consumers are ready and willing to take advantage of new 
technologies in the creation of products, some are willing to take on board the responsibilities and the design 
decisions involved in designing products, albeit within the controlled confines of this project. 
The most interesting findings are perhaps not the willingness on the part of the users to the embrace the 
'vision', but the consequences of the project conclusions to the product and manufacturing industries. 
The proposed 'rebirth of the industrial stylist' (alongside that of the demise of manufacturing principles) is 
potentially an important shift in responsibility, but also offers an opportunity to product designers to fully 
augment their traditional practice with the digital.
Case Study (2): Extending the digital craft 
This case study offers non-designers and largely (computer limited) users an experience of 3-D design and 3-
D printing facilities. It demonstrates the benefits that these technologies can bring to their own practice and 
discusses the impact of such technology on other (non design) discipline areas. 
The project offered the opportunity to non-designers the opportunity to experience the benefits that new 
technology can bring to creative art based practice, the case study is written in the form of a reflective text 
and discusses particular aspects pertinent to the introduction of technology and the impact of these on 
creative practice. 
The Project 
Looking back over the year and reflecting on the journey to where I am now (in the final stages of the project), 
I wonder how far I've strayed from my initial idea. At the beginning I was very unclear about what I wanted to 
achieve, I did know that I wanted to make something 3D using solid modelling and rapid prototyping but I had 
very little idea of what the outcome might be. What I did know, was that I wanted to make something not 
normally associated with product modelling as I already had previous experience of 3Dmodelling in Pro/
Engineer and felt that the project ought to move toward a blurring of the boundaries between craft and 
design. As I explored various ideas I discovered a range of artists work, in particular, sculptors that were 
using these new technologies to create objects which were untouched by them during the making process e.
g. Ron Arad's "not made by hand, not made in china" exhibition. 
Alongside developing a "direction" for the project, I was engaged in writing a text ("How the digital has 
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modified our view of practice and is there a digital craft"). In this, I contemplated my own transition away from 
craft (my first degree was in Ceramics), towards defining my practice as digital craft. 
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"As a craftsperson I have resisted using computers for the majority of my life, until relatively recently my only 
experience of computers was in word processing documents for work and less consciously in the world 
around me, in such items as watches, calculators and cars etc. Certainly I never aspired to use computers in 
a creative way and even if I did, I saw them as a means of precision production not normally possible to 
achieve by hand in processes such as CAD CAM CNC. 
In my journey to learn new digital skills in 3D solid modelling packages such as Pro/Engineer and 
SolidWorks, I have surprised myself by discovering a sense of enjoyment and satisfaction from creating an 
apparently solidly crafted object - something previously only experienced by physically touching what I have 
created. It is this unexpected pleasure that I intend to explore in this essay, having realised there may be 
more to this experience than a merely personal feeling of enjoyment I have been surprised to discover that 
others feel the same way too. Reading around the subject has been quite enlightening; in particular Malcolm 
McCullough has provided an insightful account of the practiced digital hand in his very readable book 
"Abstracting Craft". If previously, I experienced satisfaction from making things through craft activity, how is it 
possible to continue to gain a similar feeling from something abstract and digital? What aspects of craft allow 
us to consider making such an analogy, if we are to be able to perceive our current digital practice as craft, 
we need to know what craft actually is..." 
The shift away from physical craft encountered in Ron Arad's work and the discovery of the CALM (Creating 
Art with Layer Manufacture) project, inspired me to develop the final form and direction taken for this major 
project. If my own practice was moving towards the notion of a digital craft, then perhaps I would be able to 
inspire colleagues to make their own first steps toward creating digital outcomes. Through discussion with 
colleagues, it became evident that there was enough interest being shown by them, for me to turn this into a 
Faculty wide mini-version of the national CALM project. Further discussion with my Head of Department 
consolidated the notion that it would be good to inspire colleagues by showing them how the ZCorp 3D printer 
in the Faculty had the potential to be used beyond its normal limited use for product prototyping within the 
Design Department.
Fig 4 selection of slides showing examples of work by participants of the national CALM project.
It was essential that Colleagues were able to relate the work I was showing them to their own practice and 
also for them to realise that it was actually possible for them to achieve results quickly within the timeframe of 
the project I was proposing. Colleagues from both departments (Art & Design) expressed interest, a date was 
agreed in mid July for me to demonstrate a range of 3D modelled objects to them and then over the next two 
weeks, to support them during their own 3D modelling attempts. I created a variety of objects to demonstrate 
how they might use SolidWorks to visualise existing ideas but also to show how they might be able to create 
works previously impossible for them to make. 
Fig 5 selection of slides used in presentation to colleagues in Art & Design.
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Response from Michael Wright: Fine Art Painter 
"My experience of the introduction to the 3D modelling programme and equipment was that of a lucid and 
inspirational exposition of the remarkable capabilities of the software and technology. From the point of view 
of both 3D design and Fine Art this represents not just an extension of existing technology but a whole new 
methodology and thinking process. 
The ability to morph and reproduce imagery within PhotoShop programmes is familiar to me. The ability to do 
the same within a 3D software programme and then to actually print a 3D model of these improvisations 
offers expansive capabilities for innovative exploration of 3D research. The ability to create forms within forms 
being another aspect of the programme, which is unique. 
From the point of view of having trained as a sculptor and currently working with photographic editing and 
drawing programmes this set up represents a unique morphing of the concrete and the virtual, sculpture from 
software. In previous practice the time spent in constructing maquettes was prohibitive of practical realisation 
and consequently conceptual progression of ideas. This system allows for phenomenal turn around of ideas 
realisation and in consequence the ability to progress concepts at a faster and more innovative pace. 
It is a simple given that the translation from image/drawing to 3D form is the translation to a different space 
and spatial reading. This system facilitates the process in hours rather than weeks.... A brilliant addition to the 
faculty". 
One factor, which seemed particularly appealing to these colleagues when deciding to embrace this process, 
was the ease with which scale could be manipulated. Any object modelled in 3D CAD and exported to an .stl 
file can be printed at any size. In fact the size of the object is only governed by the equipment used with 
which to print it. Within the Faculty our ZCorp 3D printer can only manage an envelope of approximately 
300x300x250mm but other facilities are available elsewhere that can cope with quite substantial forms. 
Objects can be modelled as pieces of jewellery and printed as monumental sculpture and vice versa! It is this 
ability to take objects out of context that intrigued artist and designer Simeon Nelson - as we discussed how 
he might take his ideas forward, I mentioned we might be able to use the 5 axis CNC mill at Land Rover's 
research and development centre at Gaydon, (as I have strong links there, through running the Model Design 
degree) which is capable of creating an entire Range Rover from one lengthy cutter path! Simeon was so 
taken by this idea that he wrote a bid for a research grant to provide funds to explore this process in his work.
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Not only is scale not an issue using these technologies but reproducibility is also effortless, any number of 
identical objects can be printed, it is only a matter of there being enough time and material available for the 
print run. This ability to recreate endless copies without traditional mould making techniques is unique to rapid 
prototyping and additionally, using RP methods of soft tooling and vacuum casting allows for an object to be 
created in any number of different materials from wax to ABS plastic. Objects can be printed in a variety of 
materials on our ZCorp machine - the "Plaster of Paris" option was particularly interesting to Antje (Applied 
artist) as she normally casts from plaster objects she has machined to create moulds for her jewellery 
making. Antje was particularly taken by the way, in which she was able to use SolidWorks to create complex 
surfaces by lofting between sketched outlines, thereby creating elegant forms otherwise impossible for her to 
make easily any other way. Michael Wright (Fine Art painter & sculptor), was inspired by witnessing my 
demonstration of quickly sketched and lofted twisted forms, plus a variety of ready prepared objects/models 
convinced him of the wonders of this technology. He conceded that in less than ten minutes of 3D modelling 
demonstration, I had achieved more than an old colleague of his was able to create in a year's worth of 
traditional sculpting (perhaps a slight exaggeration on his part!)
Three colleagues eventually took part in the project in any real depth, although six joined-in in the early 
stages. All worked with me assisting them to produce works they would otherwise not have considered 
making. We have a physical record of their activity through the 3D printed parts from the ZCorp printer and 
some further activity is likely to be ongoing through their continued interest in achieving new work in this way. 
Fig 6 Drawing received as a .dxf file from Simeon Nelson and converted to Soldiworks. Revolved through 90 
degrees and then printed on the ZCorp 3D printer.
Now when I consider making something, I look to 3D solid modelling as a way of thinking and problem 
solving. At home my eleven-year-old son uses SolidWorks quite proficiently (self taught from the tutorial 
package) and sees everyday household items as lofts, sweeps and extrusions! 
The project: A user reflection 
Response from Mark Wilkinson: Graphic Designer
"Developments in graphic design and multimedia software and hardware provide the opportunity for greater 
experimentation and manipulation of typography and letter forms. The possibilities offered by our Faculty's 
new equipment is very interesting for my own research into dimensional typography and the sculptural 
aspects of individual letterforms. Historical precedents in lettering strongly influence the way we think three-
dimensional letterforms should look. Most people are familiar with extrusion, which is probably the most 
prevalent and predictable form of three-dimensional rendering. Whether produced by hand or by computer 
extruded letterforms signify a monumentality which is a powerfull expression of the font's true character. 
Three dimensional software packages provide a means to quickly visualize letterforms in a virtual 
environment, which have a spatial and temporal dimension offering new opportunities to explore other 
techniques for achieving three-dimensionality such as rotation. New hardware such as the 3D printer now 
provides me with the means to physically transpose two-dimensional typefaces into volumetric and planar 
forms and output them as three-dimensional artifacts. This is a very exciting addition to our Faculty and I look 
forward to exploring the possibilities for signage, exhibition design, retail and packaging. 
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Fig 7 Exploratory letterforms culminating in a 3D printed logo for the Graphic Design & Illustration (GD&I) 
programme. 
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Response from Antje Illner: Jeweller and Applied artist 
"As an Applied artist, having had very little experience with 3D modelling, the introduction to SolidWorks was 
an eye opener. Ian presented different ways of working within the programme, which helped me to establish 
an understanding of the process of designing 3D forms on screen and for the resulting objects to be made by 
the 3D printer. 
Ian taught me some aspects of SolidWorks, so that I was able to create my own designs by using the 
programme. I used the two forms of an oval and the circle and lofted these in different ways. The surfaces 
were concave, flat or convex. The 3D outcomes will be used as masters to create plaster/ quartz moulds for 
slumping glass into. 
The experience was overall very positive and the3D masters created represent my design ideas and I hope to 
build on this in the future". 
Fig 8 Solidwork models created by Antje Illner. 
Response from Simeon Nelson : Fine Art Sculptor
"Digital output has been part of my work since 1997. I have always been interested in the effect of these 
digital technologies on my practice; does an artist need a studio? How does the methodology of digital 
practice replace or complement non-digital practice? What are the implications for the artistic output? Is there 
a 'nostalgia for the haptic', or, a 'displacement of the libido' experienced in the shift from the manual to the 
digital? 
I used to make work about technology without using digital technology. Digital technology is now embedded 
in my practice whether the subject is technological or not. 
Disciplinary boundaries are blurred by digital technology in my practice. Input (source imagery) can come 
from a variety of digital and non-digital sources. Output can be 2d (printing), 2.5d (laser cutting), 3D (stereo 
printing, CNC lathing etc.) or 4D (time-based, interactive). My practice encompasses these areas, often 
simultaneously. How does one position ones work within the spectrum of cyber/digital-arts and non-digital 
visual arts discourses? 
I found the Solid Works and 3D printing exercise undertaken with you slightly frustrating because there was 
not enough time to learn to produce something that was useful as an art object. The fact that the process took 
place, that an artefact has been produced feels like a promising start though. The issue of who should learn 
these skills came up for me. Should all the modelling and technical support for output of 3D modelled objects 
be the job of technicians within the department, or, should artist/researchers within the faculty be 'skill self-
sufficient'? 
I intend to spend most of the research funds granted to me by the Australian national arts funding body, The 
Australia Council - on digital output. This exercise has lead to the idea of using industrial scale 3d output 
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machines to make a series of monumental sculptures. I would like to apply for funding to realise this project". 
Fig 9 Solidwork models created from drawings by Simeon Nelson.
Conclusion 
The above case studies demonstrate how technology has impacted on art & design based work, both utilize 
new technology and demonstrate to new users the benefits that technology can bring to traditional practice, 
both within art based and design based practices. 
In essence both case studies reinforce the notion of technology reframing practice, in one questioning the 
role of the designer within the design development of a consumer product and in the other how digital 
technologies reframe the concept of craft skills and the craft object.
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Fig 1 
Image mock-up 
showing a possible 
interface identifying a 
series of modifiable 
regions of a base 
product.
Composite image 
based on Meta 
Creations Poser 3 
interface.
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Fig 2 
pro/CDRS base model 
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Fig 3 
Examples of user designed models (3/4 views only)
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Fig 4 
selection of slides showing examples of work by participants of the national 
CALM project. 
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Fig 5 
selection of slides used in presentation to colleagues in Art & Design. 
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Fig 6
Drawing received as a .dxf file from Simeon Nelson and converted to 
Solidworks. Resolved through 90 degrees and then printed on the ZCorp 3D 
printer.  
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Fig 7 
Exploratory letterforms culminating in a 3D printed logo for the Graphic Design & 
Illustration (GD&I) programme. 
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Fig 8 
Solidworks models created by Antje Illner. 
 
   
Ian Mitchell 
University of Hertfordshire, UK 
David McGravie
University of Hertfordshire, UK 
Crafting the 3D Object
 
: : m i t c h e l l - m c g r a v i e : :
file:///Users/administrator/Desktop/papers/ianmitchell/imitchellfigure9.htm6/1/2005 12:28:32 pm
 
   
  
   
 
Fig 9 
Solidworks models created from drawings by Simeon Nelson. 
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